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ADJUVANT OOMPOSmONS F(» VACCINES 
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The present invention relates to improved adjuvant compositions, for the 
stimulation of an immune response suitable for immunotherapy applications. In 
5 particular the present invention relates to compositions comprising mixture of a 
saponin adjuvant with monophosphoryl lipid A or derivative thereof and hiterleukin 
12. In particular, the invcmion relates to compositions comprising 3 de-o-acylated 
monosphoryl lipid A, QS21, and IL12. Such compositions are particularly useful in 
the immunotherspy of tumours, 

10 Cancer is a disease developing from a single cell due to genedc changes. 

Clinical detection of these tumours occurs mostly in a relatively late stage of 
disease, when the primary tumour can be removed by surgery, and die existence of 
micro metastases settled in different organs has often already occurred. 
Chemotherapy does often not completely eliminate these cells, which then remain as 

15 a source for recurrent disease. 

Immune cells are able to control all different tissues (with the exception of 
the brain) and, due to their memory flinction, can also eliminate hidden cells re- 
enterii^ the circulation (metastasis). Therefore, an activated immune response to 
tumour cells is ei^ected to be of clinical bei^fit. Despite their undiffer^ated 

20 growth, tumour cells are in many aspects Indistinguishable from normal cells, and 
over-expression of certain proteins or expression of mutated proteins is in most 
cases not sufficient to activate the immune response. This situation results in failure 
of immune surveillance. Thus, strategies for therapy of disseminated tumours need 
to specifically activate the immune response to mmour cells and to trigger migratory 

25 activity of cytotoxic T cells fbr example leading to elimination of most and possibly 
every single tumour cell. Genetic mutation in tumour cells is intense^ and strong 
Ixtununc responses are therefore required to prev^ farther genetic changes of the 
tumour cells (escape variants) under the pressure of the immune system. 

It is now well established that cellular antigens which are not cell surface 

30 proteins per can be the targets of immune rejection through their recognition by 
immune regulatory and cytotoxic T cells. New potential target antigens for 

-1- 
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immune-mediated tumour rejectioa are being identified, based on their recognidoa 
by immune T cells, rather than by antibodies. Such antigens may or may not 
induce antibody formation. It is now recognized that the expression of mmour 
antigens by a cell is in itself not sufficient for induction of an immune response to 
5 tiiese antigens. Initiation of a tumour rejection response requires a series of 
immune ampllflcaiion phenomena dependent on the intervention of antigen 
presenting cells, which are responsible for delivery of a series of activation signals 
which ultimately leads to the rejection of the tumour. 

Tumour rejection antigens which are presented on tumour celk and which 

10 are recognised by cytotoxic T cells can lead to lysis of the ceU. To achieve this, in a 
clinical setting a vaccine condition comprising a tumour rejection antigen needs 
to be presented in a suitable adjuvant system to enable a suitable immune response 
to be mounted. However, activation of the immune systems requires activation 
signals which are initiated by antigen presenting cells and are not activated by the 

15 tumour cells themselves. 

Vaccination with isolated nmiour rejection antigens has been envisaged 
either by recombinant proteins, by die use of live recombinant vectors or by DNA 
vectors. Preferably subunit antigens will be used. However, to ensure these are 
effective, powerful adjuvant systons are required. 

20 Accordingly, the present Invention provides an adjuvant composition 

comprisnig a combination of a saBg nin adjuvant in combination with 
monoB hgsphoryl lipid A or dmvative thereof together with the cytokine Interie ukin 
12, 

Immunologically active saponin fractions having adjuvant activity derived 
25 from the baric of the South American tree QuUlaja Saponaria Molina are known in 
the art. For example QS21, also known as QA21, is an Hplc purified fraction from 
the Quillaja Saponaria Molina tree and it's method of its production is disclosed (as 
QA21) in US patent No. 5,057,540, Quillaja saponin has also been disclosed as an 
adjuvant by Scott et al, Int Archs. Allergy Appl, Immun., 1985, 77, 409- 
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Monosphoryl lipid A and daivatives thereof arc known in the art A 
preferred derivative is 3 de-o^aeyinterf mpno phosphoryl lipid A , and is known from 
firitish Patent No. 2220211. 

Interleukin 12 _gL-12) is known. For a review see Trindiieri G, Interleukin- 

5 12 - A iffoinftanmutory cytokine with imnmnoregulatory functions tliat bridge 
innate resistance and antigen-^ecific ad^tive imnuuiity. Immunology 13: 
25 L. 276, 1995. It is a heterodiineric cytokine produced mostly by phagocytic cells 
in response to bacteria, bacterial products, and intracellular parasites, and to some 
degree by B lymphocytes. In particular, IL-12 is produced by antigen presenting 

10 cells and instrumental in induction of TH~1 cell responses. IL-12 induces IFN- 
gamma fi:om NK and T cells, acts as a growth factor for activated NK and T cells, 
enhances the cytotoxic activity of NK cells, and induces cytotoxic T lymphocyte 
generation. 

IL-12 and IL-12-induced IFN-gamma favor Thl cell differentiation by 

15 priming CD4 (+) T cells for high IFN-gamma production. However, we 

surprisingly found that other cytokines, such as IFN-y, IL-2, IL-6, 11^7, GM-CSF 
or MCP were unable to enhance the efEtet of the QS21/MPL adjuvant. 

Preferably the con^tositions of die invention contain the inuniUKilogically 
active saponin fraction in substantially pure form. Preferably the con^ositions of 

20 the invention contain QS21 in substantially pure form, that is to say, the QS21 is at 
least 90% pure, preferably at least 95% pure and most preferably at least 98% pure. 
Other immunologically active saponin fractions useful in con^ositions of the 
invention include QA17/QS17. 

In a preferred embodiment the composition also coniprises a st^ol such as 

23 cholesterol wherein the^^is preseiu in an excess ratio to that of tiie saponin. 
These show decreased reactogenicity when compared to coir^ositions in which the 
cholesterol is absent, while the adjuvant effect is maintained. In addition it is 
known that QS21 degrades under basic conditions where the pH is about 7 or 
greater. Thus a further advantage is that the stability of QS21 to basemediaied 

30 hydrolysis is enhanced in formulations containing cholesterol. 

-3. 
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Although the adjuvaitt coc^oaitlQns can be utilised for the treatment or , 
prophylaxis of a range of disease, they find particular utility in the field of cancer 
innnunotherapy. 

In particular, the adjuvant fomuilation finds utility particularly vfiQi tumoor 
5 r^ection antigens such as those for prostrate, breast, colorectal, pajicreatic, i«nal 
or melanoma cancers. Exemplary antigens include MAGE 1 and MAOE 3 or otter 
MAGE antigens for the treatmmt of melanoma, BAGE or GAGE LAGE (NY-eso- 
1) FRAME or Her-2/neu; Robbins and Kawakami (1996), Cun«nt Opinions in 
Immunology 8, pps 628-63€; Van den Eynde a al. , Intemational Journal of 
10 Clinical ft Laboratory Research (submitted 1997); Correale a al (1997), Journal 
of the National Cancer InstiQite 89, p293. Indeed these antigens are expressed m a 
wide range of tumour Qrpes sucdi as melanoma, lung carcinoma, sarcoma and 
bladder carcinoma. Other classes of antigens useful in the context of the present 
invention include tissue specific antigens such as Prostate Specific antigen (PSA); 
15 Prostate Specific Membrane amigen (JPMSA), Melan A/Mart I, gplOO, tyrosfaiase 
TRPi or TRP2. 

Accordingly in one aspect of die present invention there is provided a 
vaccine conning an a^juvam c(»x^>osition according to the invention and a 
tumour rejection antigen, or tissue spedfic antig^. 

20 Other antigens or antigenic compositions include for example, 

polysaccharide antigens, protein antigens or DNA encoding antigens or antigenic 
compositions derived from HIV-1, (such as gpl20 or gpl60), any of Feline 
Immunodeficiency virus, human or animal herpes viruses, such as gD or derivatives 
thereof or Immediate Early protein suc^ as ICP27 from HSVl of iSSVl, 

23 cytomegalovirus (e^ecially human) (such as gB or derivatives thereof). Varicella 
Zoster Virus (such as gpl, II or HI), or £rom a hqpatitis vkus such sis hepatitis B 
virus for exanq)le Hepatitis B Surface antigen or a doivative thereof, hepatitis A 
viriis, hepatitis C virus and hepatitis E virus, of from other viral pathogens, such as 
Respiratory Syncytial virus (for exan^le RSV F and G proteins or immunogenic 

30 firagments fliereof disclosed in US Patent 5 ,149,630 or chimeric polypeptides 
containing immunogenic fragments from HSRV jvoteins F and G, eg OF 

-4- 
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glycoprotein disclosed in US Patent 5,194,595), amigens derived from meningitis . 
strains such as m^iingltis A, B and Streptococcus Pneumoniat human p^nioma 
virus, in particular from strains HFV6| 11. 16 and 18, fofhzenza virus» 
Haemophilus Influenza B (Hib). ^tcm Barr Vims (EBV), or derived from 

5 bacterial pathogens such as Salmonella, Neisseria, Borrella (for example OspA or 
OspB or derivatives thereof), or Chlamydia, or BordetcUa for exair^le P.69, PT 
and FHA, or derived from parasites such as Plasmodium or toxoplasma. 

The P815 tumour is a mastocytoma, induced in a D BA/2 mouse with 
methylcholantfax«ne and cultured as both an in vitro tumour and cell line, This 

10 represents an excellent model system for the human* 

The model system described in this application is a murine system whereby a 
murine tumour antigen, PIA, expressed in the mouse mastocytoma P815, is being 
tested for its ability to stimulate CTL in the mouse with and without adjuvant. The 
significance of this system is that PI A is a true rumour rejection antigen in that its 

15 gene is the same in both normal and tumour cells but the gene is silent in normal 
cells and only expressed in tumour cells. This is in comparison to other P815 
antig^ that were previously found and which are created by mutation of nonnal 
aDeles. These are called turn- variants or turn- antigens. Mutations in die torn- 
antigens create new antigenic peptides which can then be recognised by CTL. 

20 Turn- antigens are likely to be tumour-^ecific whereas true tumour antigens 

will be shared between different nimours and patients and therefore the latter will be 
better candidates for vaccine formulations. Human mmour rejection antigens 
analogous to PIA hiclude the MAGE, BAGBp GAGE etc. families as described 
earlier. These genes are found m bodi normal and tumour tissues but the 

25 corresponding protehis are expressed only in tumours and in nonnal testis. As the 
testis is an imnmne privileged site it is unlikety to be affected by any vaccine. 

PIA is a true murine TRAs. Itierefore, one can test a large number of 
adjuvants with a variety of different assays in mice giving a good indication as to 
which formulations should be used with human tumour rejection antigens in human 

30 cihiical trials. 

-5- 
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PiefezTcd cos^ositiom of die invention are those forming a liposome 
structure. Compositions where the stKol/immunologically active saponin fraction 
fonos an ISCOM structure also ibnn an aspect of the invention. 

The ratio of QS21 : sterol will typically be in the order of 1 : 100 to 1 : 1 

5 wdght to weight. Preferably excess sterol is present, the ratio of Q^l : sterol 
being at least 1 : 2 w/w. Typically for human administration QS21 and sterol will 
be present in a vaccine in the range of about 1 ng to about lOO^g. preferably about 
lO^ig to about SO^g per dose. 

The liposomes preferably contahi a neutral lipid, for example 

10 phosphatidylcholine, which is preferably non-crystalline at room temperature* for 
exan^le eggyoUc phosphatidylcholine, dioieoyl phosphatidylcholine or dilauryl 
phosphatidylcholine. The liposomes may also contain a charged lipid which 
increases die stability of the lip8ome-QS21 structure for liposomes conqrased of 
samrated lipids. In these cases the amount of charged lipid is preferably 1-20% 

IS w/w, most preferably 5-10%. The ratio of sterol to phospholipid is U5Q% 
(mol/mol), most preferably 20-25 %. 

The con^sitions of die invention also contain a 3 deacylated 
monophosphoryl lipid A derivative (3-de-O-acylated monophosphoiyl l^id A, also 
known as 3D-MPL) and is manu&ctured by lUbi Immunocbem, Montana. A 

20 prefbrred form is disclosed in International Patent Application 92/ 1 16556. 

Suitable compositions of the invoitlon are those wherein liposomes ore 
initially prepared witbom 3D<MPL, and 3D-MPL is then added, preferably as 
lOOmn particles. The 3D-MPL is thaefore not contained within the vesicle 
membrane (known as 3D-MPL out). Compositions where the 3D-MPL is contained 

25 within die vesicle membrane Omown as 3D-MPL ii^ also form an aspect of the 
invention. The antigm can be contained within the vesicle membrane or contained 
outside die vesicle membrane or encq>sulated, Prefwably soluble antigens are 
outside and hydrophobic or l^tidated antigens are either contained inside or outside 
die membrane. The 3D«MPL will be present in die range of about lUg to lOOUg 

30 and preferably about 10 to 50 ^g per dose of human vaccine. 

-6- 
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Often the vaccines of the invention will not require any specific cairier an4 
fonnuiated in an aqueous or other pfaarmaceutically acceptable buffer. In some 
cases it may be advantageous tiiat the vaccines of the present invention wiU furdier 
contain alum. 
5 Example 1: 

a) - Immunisation of DBA/2 mice with peptide + 3 D-MPL + QS21 + Lipids 



Human tomours express antigens that can be recognized by autologous CTL- 
Th«e antigens constitaie uscftil targets for cancer immunotherapy. We decided to 
10 evaluate in the P81S murine mastocytoma model the efficacy of an immunization 
method Aat could be applied to human patients. Syngeneic DBAJl mice were 
izgected with antigenic peptides mixed with adjuvant and murine IL12. 



or synthetic) and cholesterol in organic solvent, is dried down under vacuum (or 



bufiered saline) is th« added, and the vessel agitated until all the lipid is m 
suspension. This suspension is then microfluidised until the liposome size is 

20 reduced to 100 nm, and then sterile filtered through a 0.2 Um filter. Extrusion or 
sonication could replace this step. 

The cholesterol phosphatidylcholine ratio is 1:4 (w/w), and the aqueous 
solution is added to give a final cholesterol concenuratlon of 5 to 50 ng/ml^ 
The liposomes have a defined size of 100 nm and are referred to as SUV (for small 

25 unilamellar vesicles). If this solution is repeatedly frozen and thawed the vesicles 
ftise to form large multilamellar structures (MLV) of size ranguig from SOOnm 

to 15 \IBL 

QS21 in aqueous solution is added to the liposomes. This mixmre is then 
added to 50 of P198 peptide (KYQAVTTTL) and 3D-MPL 



±IL12 




15 



Briefly a mixture of lipid (such as phosphatidylcholine either firom egg-yolk 



alternatively under a stream of inert gas), An ajgu^us^u^^ (such as phosphate 



30 
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Fig.l ImmunisatioD of DBA/2 mice with peptide pl98 ± DQS2iy3D-MFL - 
±IL12 

D6A/2 mice were iqjected s.c. in the two footpads with SO^g of P198 

5 p^tide (KYQAVTTTL), corresponding to flie antigen expressed by the P198 TUM 
- clone (Slbille et ai„ J. Exp. Med., 1990: 172, 35-45). mixed with the DQS21/3D- 
MPL adjuvant (adjuvant) 100^1 final. For a second group of animals we added to 
the peptide and adjuvant solution SOng (500U) murine IL12. Tliis murine IL12 was 
purified fi-om the aupeniatant of transfected PIHTR cella as described in Giuewski 

10 et al. (J. Immunol. 1995, 154: 5637-5648). On dl and 2, we injected locally an 
additional dose of IL12 lOOng (lOOOU) or PBS. On day 16, the mice were bled and 
stimulation of blood lymphocytes was performed by mixing 3x10* FicoU purified 
lymphocytes with lO' irradiated stjmulating cells (100 Gy) and 2x10* irradiated 
normal syngeneic spleen cells (30 Gy) as feeder ceils , The stimulating cells were 

15 P1983 cells, an azaguanine-rcsistani variant derived from die P198 TUM-clone. 
The ceils were incubated in 48-weil plates in a final volume of 0,8ml MLTC 
medium described in Wainier et al. (Int. J. Cancer, 1996, 67, 303-310). Seven 
days later, CTL activity was measured in a standard chromium-release assay using 
1,000 5'Cr-labeUedtaxgets, Two targets were used: the P1983 cells orthePSU 

20 cells (azaguanine-resistant variant derived from the P815 TUM+ cells) not 

expressing the P198 antigen. To eliminate non-specific lysis, 10^ cold P511 cells 
were added as competitors. On day 26, the mice received a second injection of 
peptide, adjuvant and IL12 or PBS, followed by two local inyections of lOOng 
(lOOOD) IL12 or PBS. A second bleeding of the mice was performed on day 41 to 

25 ratimate CTL activity afto: two injections. Data are ei^ssed in lytic units 

(LU)/10^1yaq)hocytes as described hi Brichard et al. (Eur. J. Immunol., 1995, 25: 
664-671). Specific lytic units were calculated by subtractii^ the values obtained 
widi the negative targets (usually less than 0,3 LU) from those obtained with Ae 
posidve target. Mice were scored as ± when the LU detected were comprised 

30 betwetti 0, 1 and 1 ; + when LU were conqjrised between 1 and 10; and + + above 
10 LU. 

-8- 
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Fig. 2 CTL activity in mice ixOeeted with peptide F198 ± DQS21/3D-MPL ± 
IL12 

After the first Ejection, no CTL activity was detected in the mice injected 
with the peptide and the adjuvant. When IL12 was added significant CTL activity 
was detected in ali the animals. For the majority of the mice (13/15) the response 
was moderate since we measured less than 1 LU/10*PBL. After the second 
immunization, two mice out of 15, ii^ected with the peptide and adjuvant alone 
were positive. In the group injected with IL12, CTL activity had increased and half 
of the mice showed a very high response. The addition of IH2 to the peptide and 
the adjuvant increased strongly the number of responding mice and the level of CTL 
activity observed after only a few injections. 

Fig. 3 Immunisation of DBA/Z mice with peptide Pl^S ± DQS21/3D-MPL ± 
IL12 in footpads or flanlu. 

In this second experiment, we applied the inununisation protocol described 
before (Flg.l) widi some modifications. To determine the relative contribution of 
IL12 and adjuvant b CTL induction, we iiyected one group of mice in the footpads 
with P198 peptide and IL12 without adjuvant. To test a s.c. injection site that is 
^jplicable to humans, we also injected 2 groups of mice s.c. in the flank instead of 
the footpads; the first one receiving the pepdde, the adjuvant and the IL12 and the 
second receiving only the peptide and the adjuvant. Four injections were performed 
and mice were bled after the first, die second and the fourdi injection for CTL 
activity determinations. 
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Fig. 4 CTL activity in mice iAfected with pei>tide P198 ± DQS21/3D-MFL ± ^ 
IL12 in tiie foo^ds or the flanks. 

ASta the first immunisation, we observed that 4 mice out of 10 iiyected with 
5 peptide, the adijuvant and IL12 in the fboipads showed a significant CTL activity. 
In the group tojected without adjuvant 3 mice also showed CTL activity but Ae 
response was lower. Nearly no response was obtained after irjection into the flanlcs 
since only 2 mice receiving the pqjtide, the adjuvant and IL12 showed a weak CTL 
activity, 

10 Aftn: the seccmd imnmnisatioo, all the mice receiving the peptide, the 

adjuvant and IL12 combination in the footpads exhibited high CTL activity. All the 
mice injected with the peptide and the ILI2 without adjuvant also showed a specific 
CTL activity, but much weaker. The same sini&tion is observed for tlie mice 
injected in the flank with the peptide, the adjuvam and the IL12 while in the 

15 absence of IL12 no response is observed after ii^ection in the flank. 

After the fourth injection, all the mice that received peptide, adjuvant and ILI2 in 
die footpads had a CTL activity located in the high values. We also observed an 
increase in the average of CTL activi^ for the mice injeaed without adjuvant or 
receivhig die peptide, die adjuvant and the IL12 in the flank. Even after 4 

20 injections we did not observe any response in the mice injected in the flank without 
IL12. 

We confirm in this cxperfanent the potent effect of IL12 on die generation of 
CTL activity after immunisation with the P198 peptide. This effect is enhanced by 
the combination widi die DQS21/3D-MFL adjuvant since the response is obtained 
25 earlier in all the mice and since the average level of response is higher. The effect 
of IL12 is also required to t>btEdn CTL activity when the antigen is injecnd in die 
flank instead of in the foo^ads. 
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Mice were injected with the P198 peptide mixed with the DQS21/3D-MPL 
adjuvant. Different doses of murine IL12 (30U), lOng (lOOU), 30ng (300U), 
5 lOQng (lOOOU) were mixed with the peptide and the adjuvant and also repeated 
locally the two followins: days. The control group received the pq)iide and die 
adjuvant but no IL12. Mice were bled after each of the two Immunisationa to 
monitor the appearance and level of CTL activi^ . 

10 Fig. 6 CTL acdvtty in mice receiving peptide F198 ± DQS21/3D-MPL ± 
varions doses of IL12 

la the two preceding experfanems we used a high dose of IL12 (I 
Hg/mouse/day), Even if die IL12 was injected locally we saw a systemic toxicity 
15 with symptoms similar to those observed in a US shock, We decided to try 

decreasing doses of IL12. The effect of IL12 waa nearly f\illy majnt^if^^i when the 
dose/mouse/day was decreased to lOng (lOOU). It disappeared when the mice were 
injected with only 30 ng IL12. At that dose, the systemic toxicity of Itl2 was 
largely reduced but not totally absent. 

20 

Rg. 7 Immunisation of DBA/2 mice with peptide PIA ± DQS21/3D-MPL ± 
IL12 

After several experiments with the peptide PI9S showing that high CTL 
25 activity were mduced by Ejections of a combination of peptide, adjuvant and IL12, 
we decided to apply this protocol to the PIA p^tide. This peptide prcsoited by the 
Ld molecule constitutes the P81SA amigen diat is a im^or target for the fanmune 
r^ection in vivo (Uyttenhove et al. J. Exp. Med., 1983. 157: 1040-1052). Gene 
PIA, which code for the P815A antigen is expressed in several mastocytoma 
30 mmour lines (Van den Eynde et al. J. Exp. Med., 1991, 173; 1373-1384), Liiw the 
MAGE, BAGE and GAGE genes, it is not expressed in adult normal tissues, whh 
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the exception Of spennatogonia in the testis (Van den Eynde et al, 1991 
Uyttenhove et al. lot, J. Cancer. 1997, 70: 349-356). Accordii^gly, the P815A 
antigen represents a good mouse model for die human MAOB, BAGE and GAGE 
antigois. 

5 Mice were ii^ed s.c, in the two footpads with 50 fig of PI A peptide 

(LPYLGWLVF described in Lcth6 et al. Eur. J. Lmnunol, 1992, 22: 2283-2288) 
mixed with the adjuvant 0QS21/3D-MPL. For one group, lOOng (lOOOU) of 11^12 
was added to the peptide and du: adjuvant. Tlwse mice received additional doses of 
lOOng (lOOOU) 11^12 ii^ected locally the two following days. This ii^ection 

10 sdieme was repeated four times and the mice were bled after the second and the 
fourth injection. The lyit^hocytes were restimulated in vitro for 7 days and the 
CTL activity was measured in a conventional Cr assay. We used L1210. PIA 
cells as stimulating cells. The syngeneic L1210 PIA transfectani cells expressing 
die antigen P815AB were generated as described in Uyttenhove et al. Int. J. Cancer 

15 (1997) 70: 349-356. As target cells we used P51 1 ceUs expressing all the P815 
antigens and PI -204 cells, an antigen-loss variam not expressing the PS 15 AB 
antigen described in Uyttenhove et al (J. Exp. Med., 157, 1040-1052, 1983). To 
avoid problems of non specific lysis, cold Pl-204 were added as conq>etiton. 

20 Fig. 8 CTL activity In mice ta\|ected with the PIA peptide ± DQS21/3D-MFL 
± IU2 

After two injections, 9 mice out of ten showed significant CTL activity 
specific for die P815A antigen when IL12 was added to die p^tide and adjuvant. 
25 Half of those mice exhibited high CTL activi^ levels. In the group injected without 
IL12, a positive response was detected only in one mouse and this activity was 
radier low. 

After die fourth iiyection, aQ die mice receiving IL12 were positive and die 
average of lytic units had increased. Witiiout ILI2 we detected a good CTL activity 
30 in four mice, one additional mouse showed a very low response at the limit of the 
significance diresbold. In diis system again, the addition of IL12 increased die 
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number of responding mice and diminished the number of ii^ections needed to ^ 
obtain high and specific CTL activity. In this experiment we injected a high dose of 
IL12 (lOQng (lQOOU)/mouse/day). Like in the previous esxperiments using the P198 
peptide we observed systnnic toxic ejects of the IL12. 

5 

Conclusion: 

The addition of IL12 to peptide and adjuvam combination is veiy efti^tive at 
increasing the number of mice displaying high CTL responses after immunisation. 
10 In addition, CTL responses appear earlier In the presence of IL12. 
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1. An a4juvant composition comprising a saponin adjuvani, monophosphoiyl 
l^id A or derivative thereof, and Interleukin 12. 

5 

2. An adjuvant composition as claimed in claim 1 wherein the monophosphoiyl 
lipid A is 3-0-deacylated monophosphoryl lipid A. 

3. An adjuvant con^osition as claimed in claim 1 or claim 2 wherein the 
10 saptmin adjuvant is QS21. 

4. An adjuvani composition as claimed in claim 3 additionally comprising 
^olesterol. 

15 S. An adjuvant cm^osition as claimed herein for use in medicine. 

6. Use of a saponin adjuvant, monophosphoryl lipid A or a derivative thereof 
and Interleukin 12 in Ae manufSicture of adjuvant for the treatment of prophylaxis 
of pathogenic infections or cancer. 

20 

7. A method of producing an adjuvant composition as claimed in claim I 
conqirising admixing a saponin a<yuvant, monophosphoryl lipid A or derivative 
thereof and Interleukin 12. 

25 
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